ABSTRACT Childhood obesity is a major public health problem globally because of changes in lifestyles. We assessed the prevalence of overweight/obesity and associated factors in urban schoolchildren in Babol in a crosssectional study of 1000 schoolchildren aged 7-12 years. Weight and height were measured and data on sports activities and leisure time physical activities were collected by questionnaire. Overweight/obesity were assessed by comparing body mass index (BMI) values to the BMI index for age and sex percentiles set by CDC, Atlanta. The prevalence of obesity and overweight was 5.8% and 12.3% respectively. The prevalence was significantly lower in girls compared with boys (age-adjusted OR = 0.69, 95% CI: 0.50-0.96) and higher among private-school educated children compared with public-school educated students (age adjusted OR = 2.17, 95% CI: 1.47-3.18). For each additional score of leisure time physical activity, the age-adjusted OR decreased significantly. RÉSUMÉ L'obésité de l'enfant est un problème de santé publique majeur dans le monde, en raison des modifications des modes de vie. Nous avons évalué la prévalence de la surcharge pondérale/de l'obésité et les facteurs associés chez des écoliers en environnement urbain à Babol, dans une étude transversale portant sur 1000 enfants âgés de sept à douze ans. Les données relatives au poids et à la taille, aux activités sportives et aux activités physiques pendant le temps de loisirs ont été recueillies par questionnaire. La surcharge pondérale/ l'obésité ont été évaluées en comparant les valeurs de l'indice de masse corporelle à l'indice de masse corporelle en fonction des percentiles pour l'âge et le sexe définis par le CDC d'Atlanta. La prévalence de l'obésité et de la surcharge pondérale était de 5,8 % et 12,3 %, respectivement. La prévalence était significativement plus faible chez les filles par rapport aux garçons (OR ajusté sur l'âge = 0,69 ; IC à 95 % : 0,50-0,96) et plus importante chez les enfants des écoles privées par rapport à la prévalence dans les écoles publiques (OR ajusté sur l'âge = 2,17 ; IC à 95 % : 1,47-3,18). Pour chaque score supplémentaire d'activité physique pendant le temps de loisirs, l'OR ajusté sur l'âge diminuait considérablement.
Introduction
In the past decade, overweight and obesity among children has become a major public health problem in developed and developing countries [1] [2] [3] . Adverse outcomes of overweight and obesity include psychological and physical effects during childhood and also increased risk of adult obesity, which is a major independent risk factor for cardiovascular diseases, diabetes, hypertension and cancers [2] . The increasing rates are a result of changing lifestyles and industrialization with the associated increasing rate of television viewing and playing with computer games, consumption of high calorie and high fat foods coupled with low levels of energy expenditure in the form of low physical activity [3] . In the United States of America (USA), the average rates for overweight and obesity among children have been reported to be 22% and 11% respectively, while in the state of Carolina, it was 32.4% and 16.4% respectively [2] . Figures for overweight and obesity for Spain and Italy were 40%, and for Canada 25.3% [4] [5] [6] .
This epidemic of childhood overweight is worldwide; in particular some Middle East and Asian countries have documented a significant increasing rate in the past decade [7] [8] [9] [10] [11] [12] . In the Islamic Republic of Iran it has been reported that the prevalence of overweight has been increasing in the country [13] , but there is little published information.
There is an increasing rate of urbanization and changing lifestyles in the north of the Islamic Republic of Iran, which carries the risk of increased overweight and obesity in children. Because of the lack of information on the health status of school-aged children in the north of the country, this study was conducted to determine the prevalence of childhood obesity and overweight and the association with demographic, social and lifestyle factors.
Methods
This was a cross-sectional study with a sample of 1000 primary-school children aged 7 to 12 years living in urban areas of Babol, northern Islamic Republic of Iran in 2006. The study proposal was approved by the research and ethical committee of Babol University of Medical Sciences and an informed consent was obtained from all parents prior to participation of children in the study.
Assuming 15% obesity/overweight [13] with a confidence level of 95% and maximum marginal error of about 0.02, the sample size was calculated as 1000. A cluster sampling techniques was carried out with 20 schools (11 for girls and 9 for boys) of 100 as clusters of equal size of 50 subjects. At the first step of sampling, 20 schools were selected by proportional probability using a systematic sampling technique based on the cumulative frequency of the total number of students in each school, both public and private for both sexes (i.e. giving more weight to schools with a greater number of students). In the second stage, within each selected school, for each grade, we randomly recruited 10 healthy students aged 7-12 years; thus, for 5 grades in each school, 50 students were included.
Students with any organic health problems or systemic disease were excluded. The students selected were in apparently good health, with no known systemic or debilitating conditions according to the student health records for the annual clinical examination. There were no refusals to participate.
Interviews using the Baeke questionnaire were carried out in school by trained nursing students and school health care-givers. All the schools under study were covered for health care by the Ministry of Health and the Ministry of Education, and each student had health records which included demographic data that was updated annually. For students of the 1st and 2nd grades, who were not able to answer the demographic data such as parents' education status, we also used information from the school health records. After an interview and a review of clinical examination records, height and weight were measured. Body weight was assessed using a digital Seca scale while the children were wearing light clothing with no shoes. Standing height was measured without shoes using a portable stadiometer. The reliability of measurements of height and weight were assessed by repeated measurements on the same student with an intra-class correlation coefficient of > 0.95. Body mass index (BMI) was calculated as weight (kg) divided by the square of the height (m) (kg/m 2 ). The demographic and lifestyle data, in particular age, sex, type of school (public/private), family size, birth order, parental educational level and occupation, number of hours of television watching and playing with computer games per day, were collected by interview and the review of students' files. Data on sports physical activities and leisure time physical activities were collected with a standard Baecke questionnaire on a 5-point scale [14] and the activity indices were calculated using the Baecke formula [15] . Briefly, activity/ sport intensity is divided into: low level with average energy expenditure 0.76 MJ/h; middle level with average energy expenditure 1.26 MJ/h; and high level with average energy expenditure 1.76 MJ/h. The sport score was computed according to the formula, based on the intensity of the most frequent sport. The sport score was categorized on a 5 point scales. The sport index was calculated as the average value for the sport score and 3 other related parameters of leisure time sport activity. In addition, the leisure time index was computed as average value of 4 parameters related to leisure time physical activity.
The reliability of the questionnaire was assessed in a pilot study that yielded a Cronbach-alpha coefficient > 0.90. Obesity, overweight and underweight were categorized according to the BMI index for age and sex percentiles set by the Centers for Disease Control and Prevention [16] in which BMI ≥ 95th percentile was regarded as obese; 85th ≤ BMI < 95th percentile as overweight and BMI < 5th percentile as underweight; those with 5th ≤ BMI < 85th percentile were categorized as normal.
Statistical analysis
In statistical analysis, we used SPSS, version 16.0 software. We computed the chi-squared test for bivariate data analysis and also used a logistic regression analysis to estimate the crude and age-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for overweight and obesity for different demographic and lifestyle factors. A Pvalue < 0.05 was considered statistically significant.
Results
The mean age of the students was 9.3 [standard deviation (SD) 1.5] years. Of the 1000 participants, 45% were male and 55% were female. The means for watching television and playing computer games were 2.25 (SD 1.3) and 0.32 (SD 0.66) hours per day respectively. The mean leisure time physical activity and sports activity scores were 2.55 (SD 0.62) and 2.88 (SD 0.72) respectively. Over half of the fathers of the children had an education level of high school or higher; 20.7% had a university-level education while only 1.8% were illiterate.
The mean BMIs (SD) for males and females were 16.8 (SD 3.4) kg/m 2 and 16.7 (SD 2.8) kg/m 2 respectively; the difference was not statistically significant but in both sexes the mean BMI increased with age. Overall, the prevalence rates of obesity, overweight and underweight were 5.8%, 12.3% and 13.5% respectively. The rate of obesity and overweight increased after age 8 years but this was not statistically significant. Table 1 shows that the prevalence of obesity and underweight was higher in males than females (8.8% versus 3.8% and 16.0% versus 11.8% respectively, P = 0.001). In females, the prevalence of overweight increased with increasing age. The lowest obesity and overweight rates in females were 5.2% and 3.1% for girls aged 7 years. Table 2 shows that the age-adjusted OR for overweight/obesity was significantly lower in females than males (OR = 0.69, 95% CI: 0.51-0.96). Family size was associated with overweight/ obesity, the higher the family size the lower the odds of overweight/obesity but, birth order was not. Higher level of maternal education to university level was significantly positively associated with overweight/obesity compared with less educated and illiterate mothers (OR = 2.43; 95% CI: 1.01-5.96). However there was no significant association with fathers' education level. For the type of school, the prevalence of overweight/obesity was 2.17-fold (95% CI: 1.47-3.18) greater in students from private schools compared with those from public schools (P < 0.001). Additionally, there was an inverse relation between the risk of overweight/obesity and leisure time physical activity score. For each additional score of leisure time physical activity, the risk of overweigh/ obesity significantly decreased (ageadjusted OR = 0.73, 95% CI: 0.56-0.96, P < 0.05) but the association between sports activity index and obesity/overweight was not statistically significant.
Discussion
The findings of the present study indicate an overall prevalence rate of 5.8% for obesity and 12.3% for overweight and 18.1% for both obesity and overweight in children aged 7-12 years living in urban areas in the north of the Islamic Republic of Iran. The prevalence of overweight/obesity was greater in private school students compared with public school students, while the prevalence of underweight was the opposite regarding type of school (data not shown in tables). The mean BMI for boys and girls was similar.
The results of our study are similar to the results reported from other geographic areas of the Islamic Republic of Iran. In a study in the west of the country, the prevalence of obesity in schoolchildren aged 7-12 years was 9.9% [14] . In another study in primary school girls in Tehran, the prevalence of overweight and obesity was 13.2% and 7.7% respectively [13] .
The prevalence of obesity and overweight in other parts of the worlds varies quite considerably. Some studies report higher rates than ours. For example, Krassas et al. reported the prevalence of overweight in 2001 in Greek children aged 6-10 years was 25.3% [17] . In addition, Núñez-Rivas et al. in Costa Rica reported that the prevalence of overweight and obesity in children aged 7-12 years was 34.5% and 26.2% respectively [18] . In Qatar the prevalence of overweight in boys was 28.6% and in girls was 18.9% [11] while in Kuwait it was 30.0% in boys and 31.8% in girls [12] . In a study by Manzoli et al in 2005 in Italy, the prevalence of overweight in students aged 6-16 years was 40.6% [19] and in Spain it was 40.0% [4] . In the USA, the prevalence of overweight and obesity among children has been reported to be 22% and 11% respectively [2] .
However some studies report similar or lower rates than ours. In India, the prevalence of overweight was reported as 10% among 10-15 year-olds [9] , and in Turkish students aged 12-17 years this figure was 10.6% [8] . In a study by Zini et al. in Malaysian primary-school children aged 9-10 years in 2005, the prevalence of overweight and obesity was 16.3% and 6.3% respectively [10] , which only is slightly higher than our rates. The differences seen in the results of these studies may be attributed partially to the effect of genetic, lifestyle and environmental factors, and variations in the age groups of the samples and because of different study methods and definitions of obesity and underweight across the various studies. The prevalence of overweight/obesity was greater than underweight, and this suggests that the Islamic Republic of Iran is in a transitional state of increasing childhood overweight and obesity, such as is happening in Middle Eastern and Asian countries because of changes in urbanization and lifestyle in recent years.
In our study, because of the narrow age range studied (7-12 years), we did not observe a significant association between age and BMI status with respect to CDC standard percentiles for age and sex. Nonetheless, the prevalence of obesity and overweight in female children tended to increase significantly with age and the mean BMI tended to increase with age in both sexes. In a study in Mexican children aged 10-17 years, the prevalence of obesity with respect to age varied from 9.2% to 14.7% and 6.8% to 10.6% in females and males respectively [20] .
We found prevalence rates of obesity and underweight were significantly greater in boys than girls. Similarly Krasass et al. found the prevalence of obesity was significantly higher in males than females [7] , as did Langendijk et al. in northern Thailand among children aged 7-9 years [21] . In some published studies, the prevalence of obesity and underweight was similar in males and females [22] and in other studies these rates were greater in females [23] . The differences in pattern of obesity and underweight between the sexes may be explained by the different patterns of growth with respect to age and sex, to the different nutritional behaviour or to other lifestyle-related factors between the two sexes. The differences might in part be explained by different study methods and definition of obesity and underweight across various studies.
The association between obesity and overweight and fathers' occupation and education was not statistically significant in our study although the rates tended to be higher for those with higher than high-school education. On logistic regression analysis, the risk of obesity and overweight was significantly (2.2 times) higher in private school students compared with public school students. In contrast, the prevalence of underweight was more common in public school children. If registration of students in private schools is considered as a proxy for high socioeconomic status of their families, the risk of overweight and obesity is thus greater in children from a high socioeconomic background while the prevalence of underweight is higher in families of lower socioeconomic status. These findings accord with previously published studies [24, 25] that demonstrate the effect of socioeconomic factors on growth status of children. In relation to family size and birth order, the prevalence of overweight and obesity was lower in children with a family size of 5 or more. In addition, in only children (no siblings) the odds of obesity and overweight tended to be elevated. The association between family size and underweight was also observed in a study by Gur et al. among Turkish children [18] . 
‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السابع‬ ‫املجلد‬ ‫الثاين‬ ‫العدد‬
The significant negative association between leisure time physical activity index and obesity/overweight as shown in this study has also been observed in studies from other countries [26] [27] [28] [29] .
However, the association between sport activity index and obesity risk was not significant in our study. The lack of significant association between sport physical activity and obesity risk in our study may be due to uniformity of school programmes in sport physical activity for all students.
Our results do not show the factors examined to be the causes of overweight and obesity in children but they do demonstrate a significant association of these factors with overweight and obesity. A limitation of our study was the possibility of bias (interview bias and recall bias), especially with regard to television viewing, computer use and physical activity levels, which may affect the validity of the findings. However, we minimized such biases by similar instructions for the interviewers and by checking data with school records whenever the subjects were not able to answer in interview. Another limitation was the lack of data with respect to dietary intake which may be an important factor related to obesity and weight gain. We did not assess dietary intake because, given the cultural similarity, the uniformity of the diet in our urban area can be assumed, and also because this item is heavily subject to recall bias. In addition, since the lifestyle among children in rural areas might be different from those in urban areas, our findings can only be generalized to the children living in urban areas with similar age group, ethnic background and lifestyle.
In conclusion, a prevalence of overweight/obesity of 18.1%, while not as high as in some countries, suggests that the Islamic Republic of Iran may be in a nutritional and epidemiological transition process toward increasing childhood obesity, and that multiple strategies and interventions are warranted to prevent overweight/obesityrelated risk behaviour in school-aged children. 
